Introduction
Pro-environment interest groups argue that the environment is highly valued by the general public.
Business and development interests counter that the opportunity cost of achieving high levels of environmental quality is very high. Economists can contribute to this debate by cutting through the rhetoric and examining what people's behavior reveals about their actual demand. What people are willing to deny themselves in order to gain access to a better environment is a revealed choice measure of environmental preferences.
Measuring willingness to pay involves estimating a well-specified demand system for the environment. The "environment" is ambiguous. There are some features of the environment which are nonpurchased pure public goods (the climate) and other public goods which may be rivalrous or purchased (pollution, crime, schooling and infrastructure). This paper develops and applies a qualitative choice model for estimating the demand for pure public goods like climate. Our method uses migrants' state location choices to reveal their willingness to tradeoff private consumption for pure public goods. We present a discrete choice utility maximization framework that has embedded in it hedonic wage and rental regressions. These hedonic regressions identify the implicit prices people pay for amenities while estimates of the utility index provide measures of marginal utility from amenity increases. Thus, in one integrated framework we address two key questions in environmental economics: how much do people pay for nonmarket environmental goods? and how much would they be willing to pay?
Migration data offers a revealed preference methodology to quantify the income/amenities tradeoff.
Migrants are attractive because they are "small" and take equilibrium prices as exogenous when choosing their utility maximizing state. We model each state as representing a bundle of human capital factor prices, land and housing attribute prices, and a vector of local public goods. Some states offer a high return to education and a low price per room of a housing unit but cold winter temperatures. Other states offer a low return to human capital but have excellent amenities. Assuming that people live and work in the same state, people must simultaneously choose the local labor market where they will supply their skills and the set of local public goods they will consume.
Estimating a 48 dimensional conditional logit model, we identify individual willingness to tradeoff income for amenities. Our conditional logit model has the structural interpretation of identifying the willingness to trade off private consumption for public goods consumption. After estimating the model, we simulate the migration probabilities and present goodness of fit tests. Finally, we measure preference intensities by calculating willingness to pay for changes in a location's amenities vector. This paper builds on Graves ' (1979) migration research on climate demand and on Rosen's (1974) research agenda of identifying structural demand parameters for capitalized non-market amenities. Graves (1979 Graves ( ,1982 Graves ( ,1985 has used aggregated migration net flow data to quantify migratory elasticities with respect to local amenities. Our research extends this earlier migration research along two dimensions.
First, the opportunity cost of locational choice can be further disaggregated.
2 Second, earlier reduced form research's coefficient estimates could not be used for calculating consumer surplus from amenities.
One of the only empirical papers to attempt to identify structural parameters is Quigley (1982) . His contribution was to combine knowledge of the non-linear budget constraints with an explicit parameterization of the utility function to estimate structural parameters. Our discrete choice method closely mirrors this methodology. Our estimates of willingness to pay for amenities builds on Bartik, Butler, and Liu's (1992) estimates of amenities demand as revealed by the initial decision of whether to move.
Our research also adds to the hedonic quality of life literature. Migration data offers an additional source of information that has not been exploited in equilibrium hedonic studies. In the 1980s, several studies pointed out the inherent difficulties of conducting the "standard" hedonic two stage identification procedure. In the absence of available instruments, willingness to pay could not be identified (McConnell and Phillips (1987) , Epple (1987) , Palmquist (1991) , and Brown and Rosen (1981) ). In the aftermath of this critique, the empirical literature of the late 1980s and 1990s has focused on the more modest goal of simply estimating environmental goods' implicit prices (Roback (1982 ), Blomquist et. al. (1988 ), Gyourko and Tracy (1989 . The hedonic literature has ranked locations based on index weights generated by how much people pay for each attribute. Our paper offers an alternative method for ranking locations based on how much people are willing to pay for each attribute.
This paper is organized as follows. Section 2 presents our alternative methodology. Section 3 presents our estimated models and section 4 demonstrates how the quality of life rankings change based upon a willingness to pay versus amount paid criteria. Finally, section 5 concludes.
Section 2 -A Migration Method for Valuing Environmental Quality
The hedonic "equilibrium" approach for estimating demand for non-market goods makes no use of migration data. The methods we present are based upon the characteristics approach to demand theory (Lancaster (1971 (Lancaster ( , 1979 . Similar to a product differentiation model in industrial organization, we model each geographical location as a bundle of attributes. Utility maximizing consumers will maximize a random utility function by making a discrete choice from a high dimensional choice set (McFadden (1981) ). For each person, each location represents a bundle of income opportunities, rental prices for a quality adjusted housing unit, and a fixed set of exogenous environmental amenities. The basic idea for measuring climate demand is to use the income-amenities tradeoff implicit in the discrete choice of location by migrants.
We model a migrant's choice of location in a classic utility maximizing framework: location choice is a function of consumption (income net of the cost of amenities and housing costs) and the local environmental quality. Locational choice is also a function of a random taste shock. This yields stochastic location demand functions which are a function of hedonic prices and local quality of life. By measuring demand for amenities, we are able to measure the consumer surplus associated with a change in local amenities.
The demand analysis is based upon migrants' rather than the population's choice of location for two reasons. First, the data demands for modelling location choice are onerous. A complete history of location choice, family structure, and household earnings is required. This would not be a problem if amenities, rents, income and the distribution of the population did not change. Second, because equilibrium hedonic prices are a function of the supply and demand for public goods, land and labor, the hedonic prices are therefore endogenous to the locational choice of the entire population invalidating theninclusion as regressors in a structural model of environmental demand. We overcome this endogeneity problem and avoid the problem of jointly modelling both hedonic prices and location choice by assuming that migrants are "small". Thus, they have no impact on equilibrium prices. It is this assumption that allows us to model and measure the demand for environmental quality separately from a hedonic equilibrium model.
Model
The basic assumption underlying our estimation of the amenities demand system is that every location offers a bundled set of amenities of whose characteristics z, both the household and econometrician are fully aware. Each household h within an age-education strata maximizes the common random utility function
where c is composite consumption valued in dollars, X h is a vector of household characteristics, bundle of amenities z, in location i, and y^X^z) and r,(XJ are the incomes and rents in location i for a household with attributes X h that chooses location /. Thus, the only type of Tiebout sorting for which we allow is differences in preferences across age and education. The error term represents idiosyncratic variation in preferences across households. Composite consumption is defined net of housing costs. Substituting the maximal value for C, e tt (2) then the discrete choice problem involves choosing the location ; such that McFadden (1978) has shown that if the residuals have a type-I extreme-value (Weibull) distribution then the probability that location j is chosen is the conditional multinomial logit where z is the vector (z!,...,zj. The n equations specified in (4) are a system of probabilistic demand functions for choosing each of the possible locations of the individual with characteristics X h . McFadden (1981) and Small and Rosen (1981) show that the 7t/p,z,XJ are well-behaved demand equations satisfying the usual properties. If one chooses a conditional indirect utility function which is additively separable in composite consumption and the environmental attributes consumed then a closed form solution for the consumer surplus associated with the quality of life vector (existing environmental amenities) z exists.
McFadden (1981) shows that such a utility function is where p is the marginal utility of income. For this to be a well defined preference system, a must be convex and homogenous of degree one.
By using the revealed state location choice of migrants as a method for measuring the demand for environmental goods, we make a number of implicit assumptions. First, we implicitly assume that migration is a sequential decision. Households choose to move locally or out-of-state and conditional on moving out-of-state they choose a new location. Second, the model implicitly assumes that within states, cities are relatively homogenous from the perspective of wages, rentals and pure public goods like climate.
It would be unreasonable to study the demand for education and other localized public goods by examining state level choice. Table 1 provides summary statistics on our sample. We use the Census because it is the largest available data set which provides a geographically representative data set on migrants. Since we will be focusing on the locational choice of the set of people who chose to move, it is relevant to compare this group to the set of people who chose not to switch states between 1985 and 1990. Our primary focus is on environmental attributes which are nonpurchased pure public goods (the climate). These are distinct from other public goods which may be rivalrous or purchased (pollution, crime, schooling and infrastructure). The environmental variables in our model are summer and winter temperature, yearly rainfall, adjacency to the coast, inland recreational water and forest coverage. The summary statistics are presented in Table 2 . The climate data is taken from the National Oceanic Administration's CD ROM which covers all monitoring stations from 1900 to 1989.
Empirical Implementation
The model, equations (1- where § jh is equal to one if household h lives in state;, HS, BA, and GBA are dummy variables indicating high school completion, college education and graduate education respectively, EXP measures potential labor market experience, and Z ; is the vector of environmental amenities data. To estimate this regression we use the 1989, 1990 and 1991 NBER extracts of the CPS. Our sample consists of men aged 30-60 who worked at least 30 hours per week and were neither self-employed nor handicapped and earned between $2.00 and $500 per hour. We assume that the econometrician calculates wages exactly as individuals do.
People assume that their wage will be the average wage for an individual with the same simple set of characteristics. 4 This implicitly assumes that people have myopic expectations about the wage process rather than rational expectations. Thus, we are following the Freeman (1975 Freeman ( , 1976 ) myopic occupational choice methodology and not attempting to estimate a rational expectations model of location choice based , we are implicitly assuming that there is no spatial selection on unobservables. Intuitively, this means that controlling for observables, the average man in Iowa's wages are representative of what the average man in New York would earn if he moves to Iowa. Given the set of variables in the Census, it is extremely difficult to implement an interesting selection correction. Borjas, Bronars and Trejo (1992) use panel data from the National Longitudinal Survey of Youth to explore spatial selection and report some evidence that high ability individuals are moving to more dispersed wage distributions.
on discounted expected present value.
The hedonic wage regression presented in equation (6) is different from the typical hedonic wage regression because it recognizes that there is significant variation in returns to education and work experience across regions. An individual's wage can be high to compensate for low levels of local amenities or because his human capital has a higher marginal product in that geographical location. Unlike Blomquist et al.(1988) and Tracy (1989,1991) , we allow factor prices to vary across states.
5 Table 3 presents the magnitude in the variation in the returns to human capital. The variation in average returns to human capital varies dramatically across states. Relative to a worker who did not finish high school, the average college graduate earns 55% more with a standard deviation of 9 percentage points. The coefficient estimates p w represent the price of amenities that are capitalized into wages. Table 5 presents our estimates of environmental capitalization into wages. We present two sets of wage regression results.
Column (1) presents results where we have included state specific factor prices while in column (2) we have estimated a more "traditional" quality of life regression that restricts the price of human capital to be equal across space. The key point for wages is that when we allow human capital spatial price variation the coefficients on the amenities are individually insignificant. Also the coefficient signs are counter-intuitive (for example February has a positive effect on wages and July temperature has a negative effect on wages). When we drop state specific factor prices, the t-statistics soar and February temperature has the "right sign" but July temperature has the "wrong sign". This empirical ambiguity of whether amenities are capitalized into wages has been found by previous researchers (Blomquist, Berger and Hoen (1988) and Gyourko and Tracy (1991) ).
6
To impute weeks worked for each person, we estimated a probit model of whether a person worked for the full year, and then conditional on not working for the full year, we estimated a linear regression to impute weeks worked W = 52*Pr(worked * 50 weeks) + (1 -Priyvorked < 50 weeks )*E(Weeks\worked < 50 weeks)
We account for differential state unemployment rates by multiplying weekly wages by expected annual weeks worked
We have now summarized how we impute wages and weeks worked. To simplify our imputation of private consumption, we abstract from modelling housing. We assume that the minimum level of housing consumption for every household is a new rented home with four rooms and two bedrooms. PUMS data set. The dependent variable is gross rent which is not top-coded.
This housing rental regression is different from the typical hedonic regression because the price of housing varies spatially. Table 4 shows that the spatial variation in the typical rental unit is large and substantial. It is important to allow the price of rental units to vary across space because this controls for the "cost of living". Cities where land is cheap will feature lower prices for a four room house. Our methodology controls for this.
We find significant evidence that environmental attributes are capitalized into rentals. The right two columns of Table 5 present our estimates. Similar to our wage regressions, we present two specifications. The rental column (1) presents our estimates with state specific housing prices while rental column (2) does not. The key point is that, unlike our wage estimates presented in Table 5 , we estimate very similar coefficient values for both specifications. Unlike the wage regressions, our coefficient estimates are much more intuitive. February temperature, proximity to the beach and forest and water access raise rents and July temperature and rainfall lowers rents.
We use our imputations of wages, rents, and weeks worked and combine this with state tax data to impute expected composite consumption net of taxes;
where the t, are average state tax rates based upon data from the Statistical Abstract of the U.S. We assume that taxes are used to purchase local public goods and that people who pay different taxes get different services. For each income level, the disutility of foregone private consumption paid in taxes is offset by the utility gain from purchased public goods. This assumption nets out the impact of local produced public services such as education, crime and safety. (9) we use these to predict private consumption for each potential destination. Note that in specifying the net composite consumption we are calculating it net of state taxes and net of the cost of environmental goods implicitly priced in wages and rentals by using estimates which have been corrected for the capitalization of amenities.
Representing each location as a private consumption level and a six dimensional amenities vector, we model locational choice generated by utility maximization of a common utility function as specified in equation (5). We estimate this utility function separately for our six age/education cells. The location choice models estimated assume a convex budget set with a utility function that is quadratic in private consumption and linear in environmental public goods. The model is estimated via maximum likelihood for three sub-groups of the population: three age groups 30-39 years, 40-49 years and 50-60 years of age for both high school and college graduates separately.
Section 3 -Estimated Models
Two specifications of the migration model of environmental demand are estimated. The first model imposes that utility is linear in private consumption and environmental amenities. The second model allows the marginal utility of income to vary with income. The estimates from the models are presented in table 6. Table 6 presents estimates from twelve separate conditional logit estimates. In eleven of the twelve sets of estimates, we find that holding environmental attributes constant people are moving to states that offer higher private consumption. 8 Interestingly, we find that for each human capital group the magnitude of the coefficient on private consumption (the marginal utility of private consumption) falls across age cohorts.
The model yields mostly intuitive signs with respect to the environmental variables. Note that for both education groups, we find that the marginal utility from increased February temperature increases with age and that marginal disutility from summer temperature sharply rises for those aged 50-60. 9 We find that the summer and winter temperature, rain and coast variables have the expected signs.
Surprisingly, we find no evidence that people of any age or education group are moving to highly forested states. We find mixed results for inland water recreation. It has the wrong sign but is statistically insignificant for college graduates but it has a positive and significant effect on high school graduates' migration decisions.
To judge the explanatory power of our model, for each of the six age-education cells, we simply graph the actual and the predicted probabilities of moving to each state. we have placed our model's predictions on the vertical axis and the actual migration probabilities on the horizontal axis, any data points that lie above the 45 degree line indicate that our model has over predicted migration to that state. To improve our reader's understanding of our data, we graph the data by each of destination states' initials. Thus, Texas is represented as "TX".
Sorting through these six Figures, the first obvious fact is that our model does a much better job 8 Note that for men aged 50-60 who did not complete college we find in the linear private consumption model that increased private consumption does increase one's probability of moving to that state but in the model that includes consumption and consumption squared we find a counter-intuitive sign. However, an F-test shows that a quadratic term adds no additional explanatory power.
9 It is also relevant to note that our estimates of the marginal utility from environmental attributes do not appear to be sensitive to the inclusion of the square of private consumption. 10 These predictions are based on the linear private consumption models presented in Table  6 . explaining high school graduate rather than college graduate migration rates. For example, Figure 1 To simulate the magnitudes of our parameters we introduce the simple concept of the isoprobability which is analogous to an indifference curve. We use the logit specification in equation (4) and ask; "if an environmental good's quantity increased by one standard deviation, how much private consumption could we take away from that person such that his probability of moving to a given state is left unchanged?". Table 7 presents these quantities for all of our environmental amenities. This table   translates Table 6 's utility estimates into "marginal rates of substitution" which may be compared across amenities and age-education categories. Table 7 shows that households place a high value on climate and that the relative valuation for college and noncollege graduates is very similar. The attribute most valued by households is February temperature. College graduates age 30-40 are willing to pay three thousand dollars for a standard deviation (10.4 degrees) increase in February temperature while people aged 50-60 are willing to pay over 8,800 dollars for the same increase. This growth in willingness to pay may reflect increased demand for health inputs over the life cycle and that climate is a normal good. Thus, for a typical college educated 50 year old this represents roughly 10 percent of a household's budget Surprisingly, our estimate of willingness to pay for February temperature is even larger for non-college graduates. They are willing to pay over $13,000 for the increase. Other than the large premium placed on living in a coastal region, the other coefficient estimates are much smaller.
Section 4 -Contrasting Revealed Preference vs. Hedonic Quality of Life Rankings
Estimates from our conditional logit specifications of state locational choice can be used to rank state quality of life. These rankings can be compared to the "hedonic" approach for ranking quality of life.
Each method recognizes that a state is a Lancastrian bundle. To rank a state, we need to compute index weights of how to collapse the vector of environmental attributes into a scalar index. The hedonic quality of life ranking is based upon the concept of how much you implicitly pay for as indicated from hedonic wage and rental regressions. In contrast, our method uses index weights based upon willingness to pay. Table 8a constructs the migration quality of life ranking by taking our estimates in Table 6 and creating a willingness to pay based on how much money would a person have to be compensated to not move if the attributes of the state were changed to the national average. Note that for all 6 age/education categories, California and Florida are the top ranked states. For example, Florida is ranked first for college graduates aged 50-60 at $17,398. This indicates that for the probability of moving to Florida to remain unchanged when Florida's attributes are changed to the national average, the typical person in this ageeducation strata needs to be given $17,398 a year. Note that we are not simply discovering a "big state effect"; Oregon is the fourth best state and Pennsylvania and Illinois are ranked very low around. Table 8b constructs the hedonic quality of life ranking using our estimates in Table 5 . Unlike the migration approach, this table reports how much private consumption a person would receive if a state's attributes were moved to the national average. The key point to note is that Florida is no longer ranked first but instead is now ranked 47th!. California is still ranked very high. The reason for this change in ranking across the two methods is that the magnitude of the July temperature is much larger than the February coefficient in our rental regressions (Table 5 ) while in the conditional logit estimates (Table 6) and the marginal rates of substitution estimates (Table 7) Is there a fundamental concern that the hedonic model is not consistent with our results? The answer to this question rests on an investigation of the underlying assumptions of the two models. Rosen's (1974) hedonic model as implemented in the quality of life literature (Gyourko and Tracy (1991) and Blomquist, Berger and Hoehn (1988) ) assumes that there is a common set of preferences and no barriers to mobility. Through geographic arbitrage, implicit prices arise such that people are exactly indifferent over location choice. Under the assumptions of this model, observed migration is idiosyncratic and unexplainable by consumption differentials across locations; the economy is in a long run equilibrium.
In both models, amenities are assumed to be fixed over time. The difference arises in that our model assumes state by state "island economies" (factor prices differ in equation (6)). The year to year productivity shocks change the full price of public goods consumption, thereby generating migration. That the economy is in tantamont, allows us to measure revealed choice demand for public goods. To reconcile the two models, shocks would have to stop, the migration process would continue until the national economy achieves a steady state where people are indifferent about their location.
Section 6 -Conclusion
In this paper, we develop an alternative to the hedonic method for ranking quality of life which implicitly measures the demand for public goods. Our revealed preference method is based upon migrants' locational choice. Although the method is computationally intensive, through our state level climate model, we have found that the models are tractable and the results are consistent with economic intuition. By focusing on valuing climate ~ a pure public good which varies across states but far less so within a state ~ this allowed us to estimate a 48 dimensional problem. The ensuing quality of life rankings are believable but contrasting them with more "standard" hedonic rankings yields a surprising lack of correlation. In particular, Florida is ranked much higher in our index than in the hedonic index.
This lack of conformity suggests that "methodology matters" and merits a greater scrutiny between the two metrics.
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While our state level analysis is too spatially aggregated to tackle valuation problems of local public goods such as air quality, proximity to Superfund sites, crimes and school quality, our paper is suggestive that such estimation is feasible. A city-level set of migration estimates would predict willingness to pay for local public goods. Future work developing methods to estimate what consumers are willing to pay for environmental goods is critical to undertaking cost-benefit analysis of legislation geared towards increased provision of local public goods like the Clean Air or Clean Water Act n The standard hedonic price regression imposes factor price equalization thereby ruling out local labor market shocks. 12 The literature valuing technological innovation is currently struggling with whether hedonic methods or willingness to pay methods should be used for ranking brand quality for such goods as computers, stereo equipment, medical equipment, Pharmaceuticals, televisions and VCRs (see Trajtenberg (1990) for a discussion). 144 TX 11, 629 CA 10, 758 LA 8, 563 GA 7, 478 AZ 7, 318 MS 6, 390 SC 6, 334 AL 6, 177 OR 5, 107 NC 4, 776 WA 4, 662 NV 3 355 CA 19, 578 TX 15, 909 LA 15, 239 AZ 12, 837 OR 11, 520 WA 11, 427 GA 10, 729 MS 9, 043 AL 9, 035 SC 8, 860 NM 7, 828 NC 7, 211 NV 6, 915 AR 4, 196 TN 3, 692 OK 3 
